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NOTICES

When US. Government drawings, specifications, or other data are used
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ABSTRACT

Data are presented on the occurrence and human-disease relationships
of mosquitoes on USAF installations located in the Republic of Vietnam.

The information contained in this report is based upon the identifica-
tion of mosquito specimens collected and submitted to the USAF 5th
Epidemiological Flight by USAF Military Public Health Service person-
nel from 10 USAF installations in RVN over a 24-month period between
1 June 1966 and 1 June 1968. Mosquito surveys were accomplished on a
routine basis in connection with the conduct of disease-vector surveillance
and control programs in compliance with the objectives of the USAF
Aerospace Medicine Program to prevent and control vector-borne diseases.

A total of- 93 different species of mosquitoes were identified from all
collections. Of this number, 26 species or 27.9 percent, are known vectors
of human disease.
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THE OCCURRENCE AND KNOWN HUMAN-DISEASE RELATIONSHIPS

OF MOSQUITOES ON USAF INSTALLATIONS

IN THE REPUBLIC OF VIETNAM

SECTION I SECTION HI

INTItODUCTION DISCUSSION

The data presented herein are based upon the A total of 94 different species of mosquitoes
identification of mosquito specimens collected were identified from all collections received
and submitted to the USAF 5th Epidemiolog- from Air Force Installations in the Republic
ical Flight by USAF Military Public Health of Vietnam. (Table I). Of this number, 26
Service Personnel from 1) U. S. Air Force Epecies or 27.9 percent are known vectors ,ýf
Installations in the Republic of Vietnam over human disease. (Table II). The occurrence of
a 20-month period, between 1 June 1966 and I species by month over a 24-month period is
June 1968. The locations of installations partic- listed in Table III.
ipating in these surveys ar'e shown in Figure I. Mosquito-borne diseases, with the exception

Mosquito surveys were accomplished on a of malaria, have not been as serious in Vietnam
routine basis in connection with the conduct of as had been expected. Dengue and encephalitis
disease-vector surveillance and control pro- are present, but little or no filariasis or hemor-
grams in compliance with the objectives of the rhagic fever has been reported. The total num-
USAF Aerospace Medicine Program to prevent ber of confirmed malaria cases in U. S. Forces
and control vector-borne diseases. during 1965-1966 has exceeded 10,000 (1).

Information derived from these continuing The distribution of malaria in RVN is highly
surveys on the occurrence and seasonal abun- discontinuous. Incidence is very low in most of
dance of specific species provides the Base tie coastal plain including the cities and delta.
Preventive Medicine Officer with the necessary In parts of the foothills and highlands the
data to evaluate the medical and economical attack rate is extremely high. Most of the
importance of a species, to establish the vector- military malaria is contracted outdoors rather
disease relationship, to maintain vigilance over than indoors and there is considerable eviden e
potential vectors and to recommend effective that the endophilic Anopheles minimuse has not
and practical means of control. been a significant vector. The exophilic species,

A. aconitus, A. maculatus, A. jeyporiensis caw-
didiensis, and in limited areas, A. baeabaensis,
are believed to be the most important vectors
affecting military personnel (1).

SECTION HI The extraordinary amount of personbel
METHODS movements is causing a redistribution of ma-

laria from the hyperendemic foci of the interior
Adult and immature forms were collected at to all parts of RVN and beyond. Wherever

each installation on a routine basis utilizing suitable vectors occur malaria has increased as
standard entomological techniques. Immature new reservoirs are established. The Navy re-
forms were collected from two representative ports that at least two cases of autochthonous
aquatic environments, while mosquito light malaria introduced from Vietnam have occur-
traps were operated to collect adult mosquitoes red on Guam. A major portion of the 517 cases
at a minimum of two representative locations. of imported malaria reported in the United
Collected specimens were preserved, packaged States during 1966 originated in Vietnam.
and mailed to the 5th Epidemiological Flight The amount of illness diagnosed as "fever
in accordance with standard entomological of indetermined origin" (FUO) exceeds that of
procedures. confirmed malaria and Army authorities have

Steroscopic examinations were made of all estimated that one-third or more of this may
specimens and species determinations rendered be dengue. The incidence of FUOs in military
by entomology specialists trained in mosquito personnel of all military services in Southeast
taxonomy. Asia has averaged 8% (2).
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TABLE I

LIST OF MOSQUITO SPECIES COLLECTED IN THE REPUBLIC OF VIETNAM

INSTALLATION SP EC IE S
Bium H" Aedes mediolineatus Culex I useanus

Aedese poicilius Cudex fuacoephWlue*
Aedes rexans* Culex gelidus*
An~opheles annularis Culex risbithoracia
Anopheles leateri Cudex pipiena qluinqtsefaiciatasse
Anopheles peditaeniatus Culex sinensise
Anophele~s sinensi8* Cuter btattaniorhyrschtae
Anopheles eplendidus Cuter whitmorei
Anopheles sub pictus Ficalbia kyb~rida
Anopheles mzgus. Ficalbia luzonenaie,
Cuiew annaulus Mansonia crasst pea
Culex bitaeniorhynchua* Mansonia och racesa
Culex brevipal pi8 Manaonia unifrmniso

I"i Thuy A edes dux Cider fU8,oceph wous
Aede8 iineatopenniao Cuter gelidua*
A edes niveoseutelltsm Cuder pholeter
Aed~es poicitius Cule.- nigropunctattia
Aedeomtyia catasticta Culer pseudovnsknui
Anopheles aconituso Cuter pipiena qutnquefaaciatuse
Anopheles argyropua Cider raptor
Anophdele barbiroatris' Culer sinensiso
Anopheles campeatrig# Cuder tritaeniorkynckuse
Ansopheles crawfordi Ficalbia ch~amberlaini
Anopheles indiensia Ficalbia hybri~da
Ansopheles lesteti Ficaibia Luzonensis
Anopheles minimus* Ficalbia minimat
Anopheles nigerrimuso Hodgesia malayi
Anophules peditaeniatuB Mansonia annuliferao
Anopheles sinenais* Mane onia eraesipew
Anopheles subpictue Maneonia nigrosignata
Anophe lea teasellatuss Maneonia ochraceaAnopheles iembroeue Maneonia tsniformiso
Ansopheles vague Uranotacnia anvgardalei
Cuter annulus* Uranotaeniam campest tie

Culer bitaeniorhynchueo Uranotaenia maxima
Cuder brevipal pie Urarsotaenia obseura

Cam Ranh Bay Aedes albolineatus Anophelee lesteri
Aedee albopietues Anopheles peditasniatue
Aedes imprimente Anopheles sinerseia*
Aedes Pseudoalbopictue Anopheles sub pictus
Aedes verone* Cider anniuaus
Aedeomyi,4a catoti eta Cuder bit aeniorhynchusc*
Anopheles i, mlwfrurdi Culer fusecanue
Anopheles karwari Culer fuecocephalua*



Ctdex elfk~sFicalbia chambetlaitti
Ficalbia luzcines0i8

Cule mimehlea Masai erassi pes
Culexc peeudoeinenssMasni 1kae

Culx peudttih*WMansonia wniiformua
Ctslex quadripadpis
Cudex pipienu quinquwfasciatuso ToxorhvnCIitag SPU~dtW8

Ctslex t~janiorIL Vflnch* Tnipteroides anznodes Il

Cudex whitei

Da~an AnoheL4~ a~oitusCtd*x fu4,cocePha2Ut
DaagAnopheles8 Siflftit* Culex gelidlts'

Anohels 8nenis*Ctlex rzdjithomoeis
Attophles muB Cuiex pseudoviehnuii
Cdlex a~tnnduj* Culex pipiens quinqufaD~cUatu8
Culex bit aeniorhyiichus* Cue rknohnhs
Culex fuscantus

Nba rungAede chrgsolneatassCulex bre vtpal Pis
N aT u gAede8c rs oi nsxu Culex fuscoceph a2u B*

Aede8 duxe'vAtn Culex gelidus*
Aedes ginea~tOpenn Cadex khazani
Aedes pneudabopictus Culex Pholeter
Aedes vsexdans" itv Culex nigroptunctatuts
Aedes vexalo2 Cutex pSeu4D~ineflsis

Anopheles ao2fitus* CuSIX pseudovishnui

Anopheles (Lanul(11L Culex ienquqetsaus

A nopheles argyroPwe CuLex sitiens's

An~opheles craw fordi Culex stritenwrhynchus5
Anopheles lesteri cizwie
Anopheles minimiss" Culex whitmoei

Anopheles pied~itonaus Ficoabia chamberlaini
AnophIeles peditappinefls Ficalbia iuzonengsi
Anopheles stlPinensis' Malaya jacoboni
A noPheles sub pictus Mansonia craseipes
Anoph5el es se~iat-S5 Mansontia isniformis*

Anohels g~e~at8*Uranotaeflul annafleti&~
Anopheles vague' Uranotoaflih cam postris
Cudex annulus* lnt'amfrme
Culex bitaeniorhynchu8U*o~n4 afrae

Ph"z Rang Aedes albo pict us Anopheles annssiaris

Aedes~~~~ a~octfau nophelea a793,roVUS
Aedes dbsu teku Anopheles crawl ordt
Aedes -ieoopnfis A nophelea indiensis
Aede8 mdlineatopnis Anopheles lesteri
A edes meiivolCineJJum AnoPhae 8 mixim us*
Ae~des ftieaeuoaibpicum Anopheles nigerrimus'*
Aedes taeniorhlbopituhds A nopheles pallidus
Aedes teans'h~cO'e Anopheles Peditaetuiatus
Aedes vigikizA Anophdees Phiippftnengsi
Aedeo Vigilaxot*t~ t A no~ph ele s oifle n'ji8

Anopheles aconitus * Aohlssbpc
3
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A nopheles to s.sEollaus* Culex pseudosinen.-is
A nopheles 'agus* Culex pseudovi~shnuii
Curix annula ,*s* Cul,,x pijpiins quinquefa tcuttus*
Culcxr bitoeniorhynch us* Culex stiv'ns *
Culex fuscan us Culex t-itaen jorhynch us*
Culer fuscoceph~alus* Culex wh itm orei
Culex qelidus' Mansonia cralssipes

Culex khazani Mansonia och rn-cea
Culcz minor Mansonui uniformis*
Culi'x phoh'ter L'ranotaenin maxima

Culex reidi Ur70notfien ia (hscu ra
Cule.z vubth-'raeis U ranotaenin recondita
Culex nigropunctatus

Pleiku Aedes albopictus* Anopheles vagims
Aedes gubernatoris Armnigeres flavus
Aedes Inniger Arm igeres subalba tus*
Aedes, lineatopenni~s Culcx annulus*
Aedes mcdiolincat us Culex b itaneniorh ynch us*
Aedes niveoscutellumn Cuiexr brevipalpis
Aedcs ostentatio Culex f uscanus
Acfdes pseudoalbop ictits Culex f uscocephalus*
Aedes vexafls* Culex geIiduas*
Aedes vittatu3 Culex pholeter
Aedeomyin entasticta Culex n~gropunctatus
A nopheles aronitus* Culex pseudosinensis
Anopheles annutaris Culex pseudovishnui
Anopheles a rgl/ro pus Culex pipicns qu inquefascuztus*
Anopheles craw fordi Culex sinensis*
Anopheles indiensis Culex. sitiens*
Anopheles karwari Culex tritaeniorhynchus*
Anopheles lesteri Culex ch itei
Anophf~les maculatus* Culer wh itmorei
Anopheles minimus* Ficalbia cha mberlaini
A nopheles nigerrimws* Hodgesia vwt a pi
Anopheles pallidus Mansonia crassipes
Anopheles peditaeniatus Mansonia UnifO'rMi8'*
Anopheles philippinensis Uranotaen ia annandalei
Anopheles sinensis* Uranotnenia niocfartanei
Anopheles s-plendidus Urn notaenia maxi ma
Anopheles s-ub pictus

Phu Cat Aedes aegypti* Aedcts ?'iftticsL

Aedesi amesi Aedeopn yin en tasticto
Acdes linen tope-nnis* Anoph-leq aconitu.0
Acdc's iong~irost ris Anopheles annnndalhi interruptus
A edes mediolineatus A nopheles nnnulariq
A "des ostenta tio A nopheles a rgyropwR
A v'des poicilius Annopheles ba rhirnoqtrix*

AclCrxanfs Anopheles corn pest risq
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A noph eles craw fordi C udex f Uscv nuts
A nopheles nd iensis Culer f uscocephalus*
Anopheles jeyporiensis en ndidien- Culex gvclidus*

$is* Culex khuizani
Anopheles k~arivari Cult x incomplus
Anopheles lesteri Culex peytoni
Anopheles lnini~nus* Ciglex pholefer
Anopheles n~gerrhnmus* Cudex pseudosineriqs-j
Anopheles pallidus Culex pseudovishnui
A nopheles peditaenuiatus Culex pip iens quinquefaseiatu8*
A no phelf's jih ilippinens is Culex sinensjs*
A noph eles sine nsts-i Cub~x tiitaen iorhynch us *
Anoph~eles sub pictus Cullex whit morei
A nopheles tes~sellatus* Ficalbia chamberlaini
Anoph eles umbrosu. Firalibj lutzonensis
Annpheles t'agus* Ficalbia minima
Anoph eles va runa Mansonia crassipes
A rrigert's suibalbatfus* M'rns;on ¼i uniform is*
Culex annul us* Uianotaenia earnpestris
Cuiex bitaeniorhynchus* Uianwttaenia maxima
Cilor bretripalpis Uranottoenia obseura

Tan Son Nhut Aedes aegypti Culex brevipalpis
Acdes durx Culex fuseanuis
Aedes "rean~s Culer fuweocephaluse
Anopheles aconitus* Cilor qi~lidus*
Anopheles ann ula ris Culex pip iens quinqiiefasciatuae
Anophoaes era u'fordi Cu~lex raptor
An oph elcs ph ilippirensis Cuter sinensis*
A noph eles qin ensis* Culer tritaen iorh ynehus*
Anopheles sub pictu~s Cidler wh itinorei
Anopheles tcz.-,,cllatus* Ficalbia chamberitaini
Anopheles vagls* Malaya jacobsoni
Culex annulus

Tuv Hoa A rdes duxr Culer annulus*
A ode~s linen topernnis Culer bitaeniorhynchus*
At Its longirostri. Ctilor gelidus*
A odes vcrxIns* Color pip ions quinquef ascia tuss
Aed-comyin eatasticta Cillex trtaeniorhynchus*
A nopheles a nnu~laris Cutex wh itmorei
Anoph des era wfordi Mansonia crassipes
Anopheles ped itacniatua Mansoria ochrarea
Anopheles sinen.Ris* Mans onia uniformis
A nopheles soihpictus Triptoroides a runoides
Anopheles 1'aguzo

Disease Vectors



TABLE II

KNOWN HUMAN DISEASE RELATIONSHIPS OF MOSQUITOES
COLLECTED ON 7TH AIR FORCE INSTALLATIONS (RVN)

AEDES AEGYPTI
Disease Relationships: Primary vector of DENGUE and CHIKUNGUNYA

FEVER; found naturally infected with Wuchereria ban-
crofti (BANCROFTIAN FILARIASIS).

AEDES ALBOPICTUS
Disease Relationships: Primary vector of DENGUE and CHIKUNGUNYA

FEVER; secondary vector of JAPANESE "B" ENCEPH-

ALITIS; primary vector of Dirofilaria immitis (TROP-
ICAL EOSINOPHILIA).

AEDES LINEATOPENNIS
Disease Relationships: Low potential vector of Brugia inalayi (MALAYAN FILA-

RIASIS) and Wuehereria bancrofti (BANCROFTIAN
FILARIASIS).

AEDES VEXANS
Disease Relationships: Primary vector of Dirofdaria immitis (TROPICAL EOSI-

NOPHILIA); secondary vector of JAPANESE "B" EN-
CEPHALITIS.

AEDES VIGILAX
Disease Relationships - Primary vector of Wuchereria banerofti (BANCROFTIAN -

FILARIASIS) and SINDB[S FEVER.

ANOPHELES ACONITUS
Disease Relationships: Secondary vector of MALARIA in the highlands.

ANOPHELES BARBIROSTRIS
Disease Relatioships: Primary vector of Burgia malayi (MALAYAN FILARIA-

SIS); secondary vector of Brugia pahangi (TROPICAL
EOSINOPHILIA).

ANOPHELES CAMPESTRIS
Disease Relationships: Prirary vector of Brugia malayi (MALAYAN FILARIA-

SIS); secondary vector of Brugia pahangi (TROPICAL
EOSINOPHILIA).

ANOPHELES JEYPORIENSIS CANDIDIENSIS
Disease Relationships: Primary vector of highland MALARIA. Posible vector of

Wuchereria bancrofti (BANCROFTIAN FILARIASIS).

ANOPHELES MACULA TUS
Disease Relationships: Secondary vector of MALARIA in the highlands.

ANOPHELES MINIMUS
Disease Relationships: Primary vector of highland MALARIA; secondary vector

of coastal MALARIA (in sand dune seepage areas); pri-
mary vector of Wuchereria bancrofti (BANCROFTIAN
FILARIASIS).

6



ANOPHELES NIGERRIMUS
Disease Relationships: May possibly transmit MALARIA. Some positive records

represent confusion between this species and Anophelea

ANOPHELES SINENSIS
Disease Relationships: Primary vector of MALARIA in delta and coastal areas.

Primary vector of Bruia malayi (MALAYAN FILARIA-

SIS) and Wucheretia bawrofti (BANCROFTIAN FILA-

RIASIS).

ANOPHELES TESSELLATUS
Disease Relationships: Secondary vector of MALARIA in delta and costal areas.

ANOPHELES UMBROSUS
Disease Relationships: Possible jungle vector of MALARIA in the lowlands.

ANOPHELES VAGUS
Disease Relationships: Vector of MALARIA in delta and coastal areas.

ARMIGERES SUBALBATUS
Disease Relationships: Primary vector of Brugia pahangi (MALAYAN FILARIA-

SIS).

CULEX ANNULUS
Disease Relationships: Vector of JAPANESE "B" ENCEPHALITIS.

CULEX BITAENIORHYNCHUS'
Disease Relationships: Primary vector of SINDBIS FEVER; secondary vector of

JAPANESE "B" ENCEPHALITIS.

CULEX FUSCOCEPHALUS
Disease Relationships: Primary vector of Wuehereria bancrofti (BANCROFTIAN

FILARIASIS).

CbLEX GELJDUS
Disease Relationships: Primary vector of Wuchereria bancrofti (BANCROFTIAN

FILARIASIS), CHIKUNGUNYA FEVER, JAPANESE
"B" ENCEPHALITIS and GETAH VIRUS.

CULEX PIPIENS QUINQUEFASCIATUS
Disease Relationships: Primary vector of Wucheretia bancrofti (BANCROFTIAN

FILARIASIS), Brugia malayi (MALAYAN FILARIA-
SIS), Dirofilaria immitis (TROPICAL EOSINOPHILIA);

secondary vector of JAPANESE "B" ENCEPHALITIS.

CULEX SINENSIS
Disease Relationships: Low potential vector of Wuchereria bancrofti (BANCROF-

TIAN FILARIASIS).

CULEX SiTIENS
Disease Relationships. Possible vector of Wueherena bancrofti (BANCROFTIAN

FILARIASIS) and, based upon small samplings, of Brugia
vaaii (MALAYAN FILARIASIS).

7
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CULEX TRITAENIORHYNCHUS
Disease Relationships: Prima.-y vector of JAPANESE "B" ENCEPHALITIS,

CHIKUNGUNYA FEVER, SINDBIS FEVER, and GE-
TAH VIRUS. Low potential vector of Wuchereria bancrofti
(BANCROFTIAN FILARIASIS).

MANSONIA ANNULIFERA
Disease Relationships: Primary vector of Brugia malayi (MALAYAN FILARIA-

SIS).

MANSONIA UNIFORMIS
Di~sease Relationships: Primary vector of Wuchererie bancrofti (BANCROFTIAN

FILARIASIS), Brugia malagi (MALAYAN FILARIA-
SIS), Brugia pahangi (TROPICAL EOSINOPHILIA) and
CHIKUNGUNYA FEVER.
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